Objectives: To determine whether socio-economic groups differ in their fruit and vegetable consumption, and the variety eaten, and whether socio-economic differences are similar for adolescents and adults. The study also examined whether socio-economic groups vary in their reported desire to increase the amount of fruit and vegetables consumed, and the perceived barriers to achieving this. Design, setting and subjects: The 1995 Australian National Nutrition Survey collected fruit and vegetable intake data from adolescents aged 13-17 years ðn ¼ 654Þ and adults 18-64 years ðn ¼ 7695Þ using a 24-hour dietary recall. Gross annual household income was used to measure socio-economic position.
In Western countries, cardiovascular disease (CVD) and cancer account for the greatest proportion of mortality, and dietary factors are believed to play a substantial role in their aetiologies 1 . Epidemiological evidence has demonstrated inverse associations between fruit and vegetable intake and the risk of CVD and some cancers 2 -5 . Antioxidants and non-nutrient components of fruits and vegetables are thought to be protective and contribute to lower risks of these diseases 2 -4 . Nutrition guidance around the world is consistent in recommending eating more fruit and vegetables for both children and adults 1 -3 . Many of these guidelines also recommend that people 'choose a variety of fruits and vegetables', to increase their intake of protective factors 1 . The burden of CVD and cancer is not equally distributed among people from different socio-economic backgrounds, with adults of low socio-economic position (SEP) experiencing the greatest morbidity and mortality from chronic disease 6 -10 . Differences in dietary intake are believed to contribute significantly to these inequalities, and it may be that protective factors obtained from greater fruit and vegetable intake play an especially important role 9, 11 . Many public health policies and programmes have sought to decrease socio-economic inequalities in food consumption 12 . Crucial factors that may influence their success is the willingness of lower socio-economic groups to change their food intake and the barriers they perceive in doing so 13 . No known studies have looked at how these factors vary between socio-economic groups in the Australian population.
The aims of this study are to determine whether socioeconomic groups differ in their fruit and vegetable consumption, and if these socio-economic relationships are similar for adolescents and adults. This study also examines whether socio-economic groups vary in their desire to increase the amount of fruit and vegetables consumed, and the perceived barriers to doing so.
Method
The data used in this study were collected by the Australian Bureau of Statistics (ABS) as part of the 1995 Australian National Nutrition Survey (NNS) and are used with permission from the ABS. Detailed information on the sample selection, scope and coverage, data collection and processing of the NNS has been published elsewhere 14 .
Only a brief overview is provided here.
Sample design
The NNS was conducted on a sub-sample of participants from the 1995 Australian Health Survey (AHS). Selected AHS participants gave consent to be re-contacted for the NNS. Sampling for the NNS was based on a multi-stage area sample of households, ensuring adequate representation of urban and rural areas across all States and Territories of Australia. Two people per household were randomly selected to take part in the urban areas, and three people per household in the rural areas. After excluding refusals, non-contacts and other non-responding groups, the sample size for the survey was 13 858 (61% response rate) 14 .
Data collection and survey instrument
Data were collected by face-to-face interviews using qualified dietitians trained in the NNS interview procedure. Persons aged 18 years or older were personally interviewed. Adolescents 15-17 years old were interviewed by themselves with their assent, and the consent of a responsible adult. For adolescents younger than 15 years, a responsible adult was interviewed on their behalf. A range of questionnaires was administered during the interview, including a 24-hour dietary recall and a questionnaire on demographic characteristics, food habits and perceptions. To account for seasonal and day-of-theweek variation, interviews were conducted on all days of the week throughout a 12-month collection period.
Fruit and vegetable consumption and variety data were obtained from the 24-hour dietary recall. The multiplepass 24-hour recall procedure used in the US Continuing Survey of Food Intakes of Individuals 14 was employed in this study to ensure accurate recall and description of items consumed.
Fruit and vegetable consumption and variety (dependent measures)
Participants were coded as either 'consuming' or 'not consuming' fruit or vegetables based on their responses to the 24-hour dietary recall. Fruit consumption included pure fruit juices and raw, cooked, canned, frozen or dried fruits. Vegetables included all raw, cooked, canned, frozen or dried vegetables and legumes. Fruit and vegetables in mixed dishes (e.g. fruit pies, spaghetti sauce) were not included in these analyses as they are generally minor ingredients, and are not significant contributors to intakes of anti-oxidants and other protective nutrients 15 . Fruit and vegetables in mixed dished have also been excluded by other researchers examining socio-economic differences in fruit and vegetable consumption 16, 17 . Similar to other studies 13, 16, 18 , potatoes were excluded from the vegetable category as they may obscure potentially important associations between SEP and vegetable consumption. Lower socio-economic groups generally eat more potatoes than higher socio-economic groups; however, potatoes are lower in protective factors and often eaten in higher-fat dishes in comparison to other vegetables 1 . Variety was measured as the number of different types of fruits or vegetables reported in the 24-hour recall. Different types of the same fruits and vegetables did not constitute different varieties. For example, red and green apples were considered as one variety: 'apples'. It is acknowledged that any measurement of variety is arbitrary. The measurement used in this study attempts to capture the different contents of nutrient and nonnutrient factors in different types of fruits and vegetables. Each variety of fruit or vegetable consumed was given a score of 1. In mixed fruit and vegetable dishes, such as salads, a conservative score of 2 was given, assuming the item would contain at least two types of fruit or vegetables. In some cases, the food code indicated how many types were in the dish, for example 'orange-mango juice', and these were scored accordingly. Scores were summed for fruit and vegetables for each participant, and square-roottransformed to obtain an approximate normal distribution.
Desire to increase fruit and vegetable consumption (dependent measure) Participants 16 years and older were asked, 'Would you like to change the amount you eat of any of the following foods?' They were then presented with a list of food categories. If they responded 'yes' to fruit and vegetables, they were subsequently asked how they would like to change their intake. Responses were pre-coded as 'increase', 'decrease' or 'not stated'.
Barriers to changing fruit and vegetable intake (dependent measures)
If the participant wanted to change their fruit and vegetable intake, they were asked about barriers preventing them doing so. Responses were unprompted and assigned by the interviewer into one or more of eight precoded categories: price, time, storage, availability, quality, don't like, like too much and 'other'.
Socio-economic position
Household income was used as the socio-economic indicator. Household income questions related to cash income and excluded non-cash receipts such as income in kind, capital transfers and capital gains and losses. Participants 15 years of age or older were asked about income received from their own business (after the deduction of business expenses), investments, wages or salary, government, family and insurance payments, superannuation and any other sources over the last financial year before tax was deducted. This was summed for each member of the household, and coded into 17 income categories prior to the release of the NNS data file. These were grouped into quintiles (AUS$): $0 -22 499; $22 500 -37 499; $37 500 -52 499; $52 500 -74 999; and $75 000+.
Statistical analysis
Of the 13 858 persons in the original sample, those aged 12 years or younger (n ¼ 2079; 15%) and 65 years or older (n ¼ 1960; 14%) were excluded from these analyses. Participants whose household income was negative, not known or pre-coded as 'not applicable' on the data file (households consisting only of full-time students or dependent children living away from home) were also excluded (n ¼ 1470; 11%). The final dataset used in these analyses comprised 654 adolescents (13-17 years) and 7695 adults (18 -64 years). Only participants who consumed fruit or vegetables were included in the variety analyses. Desire to change fruit and vegetable intake and perceived barriers were not analysed among adolescents due to small sample sizes. Adults who reported wanting to decrease their intake of fruit and vegetables ðn ¼ 3Þ; or did not state whether they wanted to change ðn ¼ 3Þ; were excluded from the analyses of barriers.
Logistic regression was used to examine household income differences in fruit and vegetable consumption, desire to increase fruit and vegetable consumption, and perceived barriers. General linear models were used to examine the associations between income and fruit and vegetable variety. All analyses were adjusted for age (available on the dataset as a categorical variable), and the highest income quintile was used as the reference category. Analyses were conducted using SPSS Version 10.0 19 . Statistical significance was considered at P # 0:05 (two-tailed) for all tests. Table 1 shows the sample's demographic characteristics, fruit and vegetable dietary behaviours, desire to increase intake, and perceived barriers. More adolescents than adults did not consume vegetables, and consumed a lower variety of vegetables. Fruit consumption was not noticeably different between adolescents and adults. More females than males consumed fruit. Males and females were similar with respect to their vegetable consumption, fruit and vegetable variety, wanting to increase intake, and perceptions of price, storage and time as barriers.
Results

Characteristics of the sample
Fruit and vegetable consumption Not consuming either fruit or vegetables was inversely related to income for both adolescents and adults. Lowerincome groups were more likely to have not consumed fruit or vegetables in the 24 hours preceding the survey ( Table 2 ). The only exception to this trend was vegetable consumption among adolescent boys, which showed similar odds ratios irrespective of income. Fruit consumption among adults demonstrated a clear inverse doseresponse relationship with income. There were no gradients for the remaining relationships, as the main differences were primarily between the highest and lowest or bottom two quintiles. The relationship between household income and fruit and vegetable consumption was statistically significant predominantly among adults.
Fruit and vegetable variety
Income was significantly related to fruit and vegetable variety only among adults (Table 3) . Of those who reported eating fruit and vegetables, low-income adults consumed a more limited variety than high-income adults. For fruit variety, the main income differences were between the highest income group and all other income groups. Among adult males, fruit variety demonstrated a positive relationship with income. Income differences in vegetable variety were primarily between the highest-and lowest-income adults. Fruit and vegetable variety was similar for adolescents from different socio-economic backgrounds.
Desire to increase fruit and vegetable intake and perceived barriers Male and female adults from low-income households were less likely to want to increase their fruit and vegetable intake (Table 4) . Availability, quality, taste preference and 'other' perceived barriers did not vary by household income (data not presented here). However, price, storage and time were perceived as barriers differently between socio-economic groups. The income relationship was strongest for price, which was more likely to be perceived as a barrier with decreasing household income, and more so among females than among males. Lower-income males and females were also more likely to perceive storage as a barrier to increasing fruit and vegetable consumption. Income was only weakly related to the perception of time as a barrier, with low-income groups being slightly less likely to see this as a barrier than adults from higher income groups.
Discussion
The results of this study show that socio-economic groups differ in their fruit and vegetable intakes. Lower socioeconomic groups were less likely to consume fruit or vegetables, and consumed fewer varieties than higher socio-economic groups. They were also less likely to want to increase their fruit and vegetable consumption, and more likely to perceive price and storage as barriers to doing so. Socio-economic differences in fruit and vegetable consumption were generally larger among adults than adolescents.
Previous studies of fruit and vegetable intakes by SEP are difficult to compare because they have used varying dietary intake methodologies, non-identical fruit and vegetable categories, and different socio-economic indicators. These may contribute to inconsistencies in the direction and magnitude of associations reported. However, the findings of this study were consistent with most studies, which have demonstrated that both adolescents and adults from lower socio-economic groups consume smaller quantities of fruit and vegetables compared with their higher socio-economic counterparts 13,16,20 -25 . Low socio-economic groups have been shown to have a more limited variety of foods in their overall diet than higher socio-economic groups 26, 27 . These studies however did not focus specifically on fruit and vegetables, and the only known study to do so was conducted among elderly people 28 . This previous study found that socioeconomically disadvantaged groups reported consuming a lower variety of fruit and vegetables. Although this current study focused on adults aged 18-64 years, similar results were observed.
Low socio-economic groups may be less likely to want to increase their fruit and vegetable intakes because they perceive more barriers to doing so, or see no need to make changes to their current diet. Some research has shown that low socio-economic groups perceive their diet as being healthy, despite being less consistent with recommendations like dietary guidelines 29 . The results of this present study are similar to the findings of previous studies in that fruit and vegetables are perceived as being expensive by low socio-economic groups 29 -31 . Low socioeconomic groups generally have a more restrictive food budget, and fruit and vegetables may be overlooked in favour of more energy-dense and satisfying foods. Storage has also been reported as a barrier to making positive dietary changes 30, 31 . Virtually all households in Australia (99.6%) had refrigerators at the time of the survey 32 ; however, lower socio-economic groups may have had more limited storage space in smaller dwellings like caravans 30 . Storage may also be perceived as a barrier because fruit and vegetables are perishable, and purchasing them may result in wastage.
Unlike other studies, low socio-economic groups in this study did not report availability and quality as barriers to increasing their fruit and vegetable consumption. Lower socio-economic groups have reported that fruits and vegetables are not readily available in stores that they shop in, and are of a poor quality 30, 31 . These studies were conducted in the United States, and no known study has looked at whether these factors are perceived as barriers within the Australian context. A limitation of the current study was that participants who reported that they did not want to increase their fruit and vegetable intake were not subsequently asked why they did not want to change.
A number of explanations may account for why socioeconomic associations for fruit and vegetable consumption were stronger among adults. Firstly, this may reflect cohort effects. The adolescents in this study may have benefited from strategies to decrease socio-economic differences in fruit and vegetable intakes. Secondly, adolescence may not be a time in the life stage in which socio-economic differences in health behaviours are apparent. Socio-economic differences in other health behaviours, such as smoking and alcohol consumption, are not obvious among adolescents, but clear socioeconomic gradients are evident among adults 32 . Influences unique to adolescence, such as body image, increasing independence from parents and establishing one's own identity, also may have contributed to less steep socio-economic gradients among this group 32 . Only 61% of the total NNS sampling frame responded to this survey. This is lower than in other national surveys in Australia, and is most likely the result of asking participants who had already completed a detailed health survey to undertake a further study 14 . Non-respondents were more likely to be single, unemployed or highincome earners 14 . This suggests that both the lowest and the highest socio-economic groups may have been underrepresented in this study, possibly attenuating any socio-economic gradient. Additionally, higher rates of underreporting have been shown among adolescents and adults from low socio-economic backgrounds 33, 34 . Energy underreporters may be more conscious of desirable dietary behaviours and may have a tendency to overreport their fruit and vegetable intakes, in which case socio-economic differences in fruit and vegetable dietary behaviour may be underestimated in this study.
These findings suggest that public health nutrition interventions, programmes and policy should continue to aim to improve the fruit and vegetable consumption of the whole population. However, low socio-economic groups should be specifically targeted in such strategies as they have fruit and vegetable intakes least in accordance with dietary recommendations. Some strategies to decrease socio-economic differences could involve promoting inexpensive ways to increase fruit and vegetable consumption, ensuring that people with low incomes or those receiving government benefits have enough money to purchase healthy foods, by adopting a voucher system for fruit and vegetables for low-income earners and/or promoting ways to store fruit and vegetables to extend shelf-life. Resources to decrease inequalities in fruit and vegetable intakes should be aimed at adolescents and adults, as there is room for improvement in both age groups, and adults indirectly influence the dietary behaviours of adolescents. Further research should explore why low socio-economic groups have less desire to increase their fruit and vegetable intakes, and whether there are additional structural, knowledge and skills barriers inhibiting their intakes.
